An acute dysfunction of the glutamate transport activity has been shown to generate free radicals and suppress the anti-oxidant ability in the hippocampus of rats.
In this study, we attempted to elucidate whether or not an acute inhibition of glutamate transports activity with l-trans-pyrrolidine-2,4-dicarboxylic acid (l-trans PDC) would cause neuroexcitoxicity in the hippocampus. We used in vivo microdialysis and X-band electron spin resonance (ESR) spectroscopy to measure the changes in the redox state during the perfusion of l-trans PDC. ESR signals from rats using l-trans PDC were characteristically a six-line spectra, for which the hfc was a(N)=1.57mT and a(H)=0.25mT; these hfc's were obtained from the lipoxygenase/linoleic acid system that was used for the generation of lipid radicals. The antioxidant effect was measured using an ESR analysis to monitor sequential changes in the signal amplitude of nitroxide radical in the dialysate of both l-trans PDC and control animals. The pattern showed exponential decay with median half-life of the nitroxide radical took significantly longer in the l-trans PDC group. Acute changes in the glutamate transport resulted in the generation of a lipid radical and a depletion in the anti-oxidant effect in the hippocampus. Our data indicate that a dysfunction of a glutamate transport resulted in the collapse of the redox state, which thus eventually led to neuronal necrosis in the hippocampus. This study provides clear evidence for the mechanisms associated with neuronal disorder in relation to glutamate.